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Heating Behavior and Adhesion Property of Epoxy Adhesive with

Nano and Micro Sized Fe;0, Particles

Ji-Won Hwang'*#, Tae-Gyu Im***, Seung-Yong Choi**, Nam-Kyu Lee**, Min-Young Shon**"

ABSTRACT: A study on the heating behavior and adhesion property of structural epoxy adhesive through induction
heating have been conducted. An adhesive for induction heating was manufactured through mixing with nano and
micro sized Fe;O,. From the results, it was observed that induction heating is less affected by adherend (GFRP)
thickness than oven heating. The heating rate of Fe,O, embedded epoxy adhesive using induction heating much
higher than that of oven curing process and it is more appreciable when the contents of Fe,O, increased. Furthermore,
adhesion strength increased with increase of Fe,O, particle contents.
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Fig. 1. Result of TEM analysis of Fe;O, particles: (a) 100 nm,
(b) 0.2 um
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Fig. 2. Specimen preparation for heating and single lap shear
test
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Table 1. Specimens for temperature measurement and single lap

shear test
Size of Fe,O, Content of Fe;O, | The number of each
particle (vol.%) specimens
1.5
100 nm
2.0
10
0.2 2.5
2 um
H 3.0
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Fig. 3. Images of induction heating and coil
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Fig. 4. Reaching time to 180°C of susceptor embedded adhe-
sive according to the heating method
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Fig. 5. Temperature plot of 100 nm Fe;O, embedded adhesive
on the variation of content

Table 2. Reaching time to 180°C of adhesive on the variation of
100 nm Fe;0, content
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Fig. 6. Temperature plot of 0.2 um Fe,0, particle embedded
adhesive on the variation of content
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Table 3. Reaching time to 180°C of adhesive on the variation of
0.2 um Fe,0, content
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Fig. 7. Result of single lap shear test: raw adhesive (oven curing)
and 100 nm Fe,0, embedded adhesive (induction curing)

Fig. 8. Failure mode of 100 nm Fe;O, embedded adhesives.
(a) 1.5 vol.%, (b) 2.0 vol.%, (c) 2.5 vol.%, (d) 3.0 vol.%

B4 2elgt S 9ok Wby Fe,0, Rute] A7ieko] 2
eeg WAAe] SUES Bk 7|1 ATkH 02 GERP
sho] MAY wah 9makA UEhbE S el
0.2 um Fe,0, ko] 7epol] up2 o ZA] H2A|2 4]
et GERRPO] ek JEE ZHeqir). Hg 99} ol
1.5vol.%o]| 4] 3.0 vol.% E H7}=Fo] 271842 A 4=
7} 14.61 MPaol| 4] 19.56 MPa2 Z7}s1= 7S Lrehigl
t}. Fig. 100] 0.2 ym Fe,0, 2 H7}efo| wh2 ey o] op
32 =2 Ueb 2k 100 um Fe,0,] 7 -9-} oh2717) 2,
1.5 vol. %2} 2.0 vol.%of| &) 100% H2FA] W 1-37] (Cohesive

24

21 | 19.56MPa

i 16.34MPa 1697“”’8/*

-
o]

15.19MPa 44 54

e

-
[$)]
T

Shear strength (MPa)
o

©
T

1 1 1 1 1
raw adhesive 1.5vol.% 2.0vol.% 2.5vol.%  3.0vol.%

Content of 0.2/m magnetite
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Fig. 10. Failure mode of 0.2 um Fe,0, embedded adhesives.
(a) 1.5 vol.%, (b) 2.0 vol.%, (c) 2.5 vol.%, (d) 3.0 vol.%
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